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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multilayer 
interconnection structure in which the durability of an 
electrode part with reference to a shock in a bonding 
operation is good even when an interlayer insulating film 
composed of a low-permittivity organic material is used 
and in which both a reduction in a parasitic capacitance 
and the enhancement of the strength of the electrode 
part can be realized. 

SOLUTION: A plurality of interconnections 9, 11, 13 are 
formed on an inorganic lowermost-layer insulating film 2 
formed on a silicon substrate 1. Organic interlayer 
insulating films 14, 15, 16, 17, 18 are interposed 
between the adjacent interconnections. Via materials 8, 
10, 12 are formed in the inorganic lowermost-layer 
insulating film 2 and the organic interlayer insulating films 15, 17. Openings having a shape 
corresponding to an electrode pad are formed in the organic interlayer insulating films 14, 15, 
16, 17, 18. The openings are buried with a metal material. Metal-film patterns 3, 4,JS, 5, 7 are 
formed. Thereby, the electrode pad as a laminated body of the metal-film patterns 3, 4, 6, 5, 7 
is formed. 



LEGAL STATUS 



http://www 1 9.ipdl.jpo.go.jp/PA 1 /result/detai Vmain/wAAAMEaOW5DA4 1 1 3403 1 9P 1 .htm 1 2/1 5/2003 




Searching PAJ 



Page 2 of 2 



[Date of request for examination] 26.05.1998 

JDate of sending the examiner's decision of 

rejection] 

:{Kind of final disposal of application other than 

the examiner's decision of rejection or 
' application converted registration] 

{Date of final disposal for application] 

I {Patent number] 3121311 

I/* * "* 

(Date of registration] 20. 1 0.2000 

[Number of appeal against examiner's 
decision of rejection] 

{Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http ://www 1 9.ipdl.jpo.go.jp/PA 1 /result/detail/main/wAAAMEaDW5D A4 1 1 3403 1 9P 1 .htm 1 2/1 5/2003 



<U»B*M9ttrt- (JP) 02) tgf |t & f (B2) (H)«tf#^ 

^^312131 1# 
(P3121311) 

(45)%f fB ¥£l2<E12fl25B (2000. 12.25) (24)g«B ¥<S12^10J!20B (2000. 10.20) 

(51)lnta.' ttiMire FI 

H0 1L 21/3205 H0 1L 21/88 T 

21/60 3 0 1 21/60 3 0 1 P 

21/768 21/90 B 



W*JB©«k26(4 13 K) 





4$H¥10- 144715 


(73)4$fWf# 


000004237 










B*«3tt*5££tt 




(22)dUfiB 


¥f£l0*F 5 E26B (1998. 5. 26) 




SCSrtMtKZHTil 7 8 1 # 








(72)$89J# 






(65)&B#*J 


WreVl 1-340319 




JttfliilK^STI 7 « 1 # 


B*tt& 


(43)£HB 


¥J«11¥12£10B (1999. 12. 10) 










if-mm 5 E 26B (1998. 5. 26) 


(74)ft3A 


100065385 










#>«± UJT 










ro 








(56)##X» 


ttH ¥ 2 -231735 (J P. 


A) 








4$H ¥ 5 - 183007 (J P, 


A) 








#W ¥5 -234998 (J P. 


A) 








&BB BB62- 102543 (J P, 


A) 











(54) #esa^ja&^-tn&*r**«frK«36^-€-ti€,©s«s*}* 



1 2 

(57) HtfPBtJfttfJttB] 

>sp^fiE$nT*jo. ^sa©Eiajf ©8Hg-r-5t>© 
£5 u*svwc*e^i-^ «fc 5 ic^F^^^iiK^tiT 

1 IHI&lkR * 1t& S it* S * * 6 J^fiK-r * RBI K . 
(a) ffiBffMaB*R£AttBtt«/'<y KC»«t*»tt 



(b) AM£«ii/t? Hic*»«:-r*»tt©*«Bi^^— > 
ji© % isnxa * jsamff -5 c £ t- mcwim/* ? - > 

sswBSiB^m^^— >©? %©<^Tfta*©ffi*j£<t:^ 
3 ] mew 5/ h ttra*©»*©*«Bi© 



(2) 



ft&m 3 12 13 1 H» 



3 

zzt&ftmt-rz. §8#JHi~3©^-fft7WcE«© 

£-®E8M8i£©§8i£2j*£. 

5 ] iffiES? ®ss©@tefniE«<i/i v k ©& <fc 

mums] mzmmtvmft&tiiT'itbzctzft®. 
t-ra. mxmi~se>^-?nfrizmm<D&m&&mm 

>©«JJ5£<i: iHlPtfC^ieffii^S* *>Ml$.-t •£> C t 
f&rt?->&2m\ZMl3LL. -£©3-5©-#©ffi?JiKthPj 

1 - 6 <D\,^hfriz$z&<o&mm&&m<ommyjm. 
cw*a9] $(i&mMmrt?-><DMimzm,T. it 20 

• «ttttW«£m>T^®©¥ffi<fcS:fT5C<i£^8£: 

-f -5, 1 - 9 ©^-ftxa^cgEiJi©^!! E8MB&© 

[8S*« 1 1 ] ^smmmmmmo)'pu< t^i-oizm 

© a o v & a t» tc wrr s «t 5 c hirmumjotme $ n 

«SAxi5 0, new*? wztin&mriimtikm&mmij <° 

oymmtffiiimmjjfiQizmzfiT&o. mzmTM&mim 

msz&ffim&ffifLT&o, m^mwmmzitmmm^ 
#f£o&*n-r*3 9. ftaE»&©E3£fs© ?£©'>&< 

wmm. £§s mt * & o t . 

»«u ^©±ic«&©Ei£ii£ J £-*ie>©B!ltrr£*>© 50 



4 

(b) ne«fl/^9 FK»jfrr*»tt©JMMt/^--> 

tLT»EM/^ F*»«U iftEE«lJi©fl*JS£1g 

© fitfta^«B^/^ 9 — > © ~> % © «r»"T*l*© 

*-©RE(c. ffiEttft©EttM©5-5©4>ft<£ i blo«> 
E«£ ifflEflttfejjt^ ©'>& < ifel^i ettttr ««« 

. mwm&m± 0 T#©MEMK»e* 

g&fc»j*L&K7#-;McttE*«Bt/^->©»J«^ 

T-fr-Mzmnm&mtfiis-c. c*i&««M£'tiEStt 
[gf*^ 1 3 1 WiKmmtim.mtmmtmm^f>ts.i> 

Ct**14T5. 2ICE*©**M«M<D>1 

[Rjfrgi 1 4 ] NEH/lv FttflW©»tt©*Wt 
©«E#*6ft4Ct*»«tt*, M*81 2-1 3 
©V>-rna>JCE«©#3l#3£B©S!ie#ife. 

-5. 1.2—1 4©V»-rn*MC 

EE©¥##gB©K-jfi:&&. 

-{» &m 1 6 ] fnrE» wosafltfiMC/t >> h ©a 

f*:^g©iSji^a. 

[i^3K39i 1 7 j AtrEjsSRxeovvrn^tc^^T. ■ 

UMBfltWft 2 ^©p*.©-*(3Bl}E^mK 
/^^-✓©^tl^^fiCmrEE^Ii^fc^TSCiS 

»»t-r-B. is*^i 2~i 6oufn*i:E«©*» 
{i»*«i8] mBf&mxmwTtifrizts^T. m 

HWH=WEE«JBSr"t>»)Ejc"r*JltJ64*mfr*. 

jsi 2~i 6©i»-rnjs»»cE«©*w(t:*«©«ja* 
m#«i9i -«rE«««/t^->©»iaE»ciB^T. 

2~i 8©t,i-rn*Hrfem<^*s^ 

Sja©»iS*i£. 
[M*«2 0] (WE»«l6»«©»f)ECIRCT. -ft^ 

-r-5. w*«i 2~i 9©«f»-rn^(cE«t©^«(^M 



(3) 



1$S*31 3121311^ 



5 

m&mi)Wf&t<nT&Q. &*s#©E8iiis©imrr-5>*> 
© a o u £S n ic*6itrr * «t o »c nni&HERAt»rie s n 

TfcO. ^SB£©mmWigi®©fc©jiaE«&©E8lll© 
<txT^-5£JfE8M8iiT<&oT, 

newt 9 Htt(»c»iBiftiiiifeBt»*ifiifcJtauT «■ 
»*s*i&«*att*j&»sttB. ttwasttoMauttE 

aimsi© 3 *> © ufn^cfafts nrc^ffi t ¥s 
atTiBo5*o^a< £*>-#tti»EE»ii&tfME#' 

4, $>fffilft«ta. 

[8f#3i 2 2 ] flft£Ami6*Rf*#m6*lR£t&tt« 

gf*^2 1 £E«©£JlEi8M8i§. 
[9t*S 2 3 ] ffiE«lllttftRl::t;t£fr>lcl*tt-r« 2 

n*'ii*«flit*. i*l2i-v2 2©t»fftw: 

[K«« 2 4 ] ffie*.*»(ofiaffiE««/i 2» h ©s 
io/hs^ct^atts, m*m 2 3 ke«©#ji 

EMMS. 30 

m2 5] i9ea(Rtt*«M«c*«r**c-t*« 
gf*^2 i~2 4 ©t^-rn*wcE«©*SE 

[W*JS2 6] g§*«2 5 ©£JgE«S*lj§£«*.T*5 
ME«R©Ei»Jg© 3 *>©'>&< tfc 1 o©E«ttS9E 
E«tt**£*l*SnTfr»*Ci*»«£T*. 

[0 0 0 1] 

alegars 

[0 0 0 2] 



6 

[0003] are. &*<cffft8<DEM*fs*«ft«<;: 

"C. 0EflmiBttR£ bTT-46KWW*©tlr»tt»* 

Bt.bTtt. flAtf/W \ t a-e>>)U7X**V> <H 
SQ) . 7D'J*-f7 F#— (a -C : F) 
U«^>>/->^a^> (BCB) tt-£0>*1ft*m*>5 

ft^=b©^fijfflxr#sj6i. #«ara«»Ktt-Kicai« 
[0004] »»BBiot»!i*« 

©fcJ&©««».iLT©«ffi/'W '© 
mtt/t? PttHRtca.±REM<:&ir>TJMt3lTrt> 
■5. mm*? Ki*l-»B»i«!>'0»tt«iA«7-f 

iCtt. H/I9 WC»LT#>5V >y^9 K<C*SE 
»©fc«>©ie§fcMffii^£*PflE* J S»'\9 KiBa«f©§lo 
3ED;*ja<BMl0 3**1-5. 

{0 0 0 5] 6£oT. 3ftft&tfC*tt«tfib^«MflllB 
•K*JBfr>&*JIE«Ma-C». ^-r-*-*^* >f 

[0 0 0 6] B 2 7 ~0 3 0 JC. i£*0&RB«Raa> 
[0 0 0 7] 5fe-T» 12 7ir*-TJ:-5»C, h 7 

f^oiisnfc 1 ©±K?g 1 asara«»R3 

fflUT/t?-^>^tT4Ri/^- >3 3«»Jft-T 
5. M. HaUSLfe^tf. &jmR/14r->3 3 0J*j&£ 

*rrt>.5E»ll©E*Stt. jgfi!©^;M»c43^TmiSg 
MmiGftR3 0 iZ Mi$.2t\frld7*- MZ ^ n/c f 

[0 0 0 8] 0 2 8(C^-ri^(C -?-©i:<CSr B 1 

ttMR£«i£L*BK/l£'— >3 3iO*L*4t»*- 
;PS:ia7Lr-5. cnicj:oas2aiamiutR3 1 a; 

3 1 bTSffi/V^ h* 3 3 Sr'®^-T-5. 
[0 0 0 9] ^(C. El 2 9*C^-T«t-5{C. -E-©±JC^JS 

JKR'1*->3 4*»J*T*. 4M^->3 344 



(4) 



!&S*SI3 1 2 1 3 1 1 *| 



7 

E^fiLfci^a*. ^is^/i^->3 4©i)isnT 
T&2mmmffl*m®i3 i a, 3.1 b(cjg(«snfct*7 

#-;HC5fc« $ ftfc t* 7 A 9 fr&ft L TtemW* 9 — > 
3 4 ©ESSJf t *« £ nt lr» -5 . 

[0 0 10]#IC. 03 OlC*T<fc?lC. -e-<o±jc«« 
UftMI/t^ — > 3 4 «fc 0 '>Uh£ JUS 
MJLf*. cmc«tO±Slfii»IK3 2 a. 3 2 bT4S 

R/^ — >3 4 £H^t"-5. -t-ux. &mmrt?->3 

4lC^UT'7'f^-2 OS;*>f-f>m. &JUR/1 '« 
*->3 3, 3 4 llcfc OHHS/W h'^M^ntl^. 

[ooi 1 3 sK±<DjzoizLTm$nz>&mm»mm-c 

14. 82MSJIMI6lftR3 la, 3 1 btf&KR/t?- 
>3 3<DJljaS6SrffioT*3 0. |t]43MC±Jf*&&R3 2 
a, 3.2 bt>&ffM/*?->3 4®nKaS&B?.T<rV 
2.. S£t>T. C©«JfiTfttJli2JBBJBIWWftl»«3 1 a, 
3 1 b*>±»l&»R3 2 a, 3 2 b <i: LT«£S§mS5W« 
i£i&R£&ffl-f-&«^lCte. H!6ft;W&<&JKH&<Z>tt 

(Cfc 0 . W««Pfl*6».R<B^7:y*«££«#^T<r->. 20 
[0012] 0 3 1 ~0 3 7 iC. 0E3feCD^®tE«S#|j$© 

[0013] itf. I3n:*t<t^i;, h^^x* 
fp o a*nfc¥*#*« i »-t ks?§ i e s smteitR 4 

l&flUKU K«»RiC»fiKUfct'7*:-;HC^l®B 
lf7y^;P8«r**"r<6. -£<D-LJC<k^R£Jg/£LX>y 

»j*-r*. «. i&miif @Ei&9ij, ^n@t7/? 
;i/8 4^bT#i#ifi 1 ©awe*?- t«stttictti«s 

*©±K)BIBI«iBI*»i«U3Fa<tLT»2JBil 

« l t f7*-;n:« 2 i b t7 ^ os&grr 

[0 0 14] #;IC. 03 2 ICS^T J:?IC. &1SR4 6 £ 
I^f>^SHI?:ffl^;^-z>^l,T«2iiES 

1 1 t»j*r*. Hfe»j«'r'<#'fi 

[001 5 ] #IC, 033 ICtSTJ: 3 IC, -5-(D±ICiiP B 1 

£114 3' *»»*-*-*. 

[0 0 16] *lc» 03 4 ir^-Ti^ic. JHB1&J£R4 
3* tft^'UMIWl (CMP) lCj:0¥a^tLT. 
31 3 n B MMfliUMR 4 3 t-r 

[0 0 1 7] #IC. 03 5 lC^T=fc?IC m3)g@gp B 1 
&&R4 3iCbf7*->H&JBJfdtU ^«)±^b«4 
7fc*Wfrr*. C.niC«fc9. SI2BBIEIS1 1 \ZW&t 
■5^[HlC)gJ«$nfctf7*-;Hc:^JRR4 8 c*«*tB$ 
tiatifcK. £HR/**->5(C**li5T*ffi«i;:»»S so 



8 

*■ 

[0 0 18] &IC. 03 6lr^-T«tP<C. #BR4 7© 

0. S§2Jf @IB«j!l liftRS*lfctl3IBe7/^^ 
1 2 7i«^$n-5tt i b<C, «jnRA<*-->5£tttt3 
ntt7/?;i'4 5a, 4 5 b*W$H5. 
IC. X-y5PA-;/*J£lC«fcD&®R4 7 OJiBS»«HlS 
L¥fi<kL/Tf7^^;U4-5 a. 4 5 b £ffi*f£-f-S;fc 
«&. Ml4 8a, 4 8 b#5fc££tl-5e7*— ;KDffi 
ffi £4feKR * 9 - > 5 IS £** £ < T Z> C <h #T # ft (r>„ 
cnii, t*7*:-;i'»B«75^#^i. I-;fA»^ffi 

-me7tf=-;i4*3©&JgR4 7 <DmM&¥-m.<ti>-D-z>x 

[0 0 1 9] #IC. S3 7 ic^-Tioic, -€-<DJitC&Jg 
SfS3Jf BKSIl 3&K»i£-r«. -^©I&IC, ISH/^- 

>5ic^-r^<isic^eiR/t^->7^^-r-5>. ». 

#.Ii/^->7l4t7/?;i'4 5 a, 45 b&ftl,T 
^RI/^-> 5 t«^$n^.. -e-©±tCiffSli|g&R2: 

«4 4 t-T^o iB^T. flffrty h* 7 IC*fC>-rsS6» 
lCBlPS:*T-2>A>y->^— > 3 >R1 9 t*****". 
LI, ^SRn^->7lCWLT r 7'f-V-2 0-&#>7 J 

[0020] j^±w«t^icUTf#e,n^#Sffi^iiT* 
ii. ±te©«t'5ict:7^^;n 2&wi&-rz>mz&mm 

4 7 ^X-y^A-y i7-r-57'D-fe^SrffltiTl^fc«6. %t 
Jffflftt'7^^;H 2ilffi/t7 Hlgffl*iWit7* 
-;Prt^^lR/t - > t ^^.ic¥fifb-r ^> C izium L, 
^. flT. m2SSEi^l l^fiES#lC®ffi/t-y H7i: 

J^l 3}gj5)cP#lcmil/t y K 7 ^MLT^i. d©m<S 
y H 7 t^KH/l 5r - > 5 £ £ t*7 * * ;P 4 5 a , 4 

ic *rr ^ <o mm. & a & r> x ^ -& . 

[0 0 2 1 ] L^Lft75«e>. C<D«liSTI4. SP^^R 
£UTR^ffiWi£^W«iteili!RS:ffl^fc«^lCl4. &M 
R/^->5<t^<HRA^-> (11/^7 K) 7 £<D[g 

?7v?tim£.-rz>*imtt.tf&<> c©miSTii+»^ 

[0 0 2 2] ZrZ.T\ «±Oi5)iSE*Sifi 
«OR»J«iC«*. ■7'T7-*>t ; ^ >yftt*W#>7-C 
>y^co^)E^^?l^5i0^ft£*cD®Sfilc^-r^iiHX#. 

[0 0 2 3] #IC. <£^m^©#ttl«m^ 



(5) 



¥i&&3 12 13 11^ 



9 

[0024] Mic. &f%w\t. &.±<D&ou&m&mm 

[0 0 2 5] 

[^)S£#ftT5;t*£>c9^©] (1) #5gWCcfcni;£. 
^±©&€rBW£ilJ*-f <£*>©<!; LT. S1S±lzST)i 

lWBR»*fitCSitfT*5 9. iWE^TJi«6«ltR«:SM&«e 

[0 0 2 6] ^fg^CD-SgEIIC&^Tte. fuTEJl (SS&ili 
Rtt*rfit*6*£R^e,&:*. 

[0027] *5mv>— mmz&^Tu.. we**/** 

K«ffit?<&mK<B3lffiR©«R#a> l S>ftS. 
[0 0 2 8] *^9iro-SP.«6lC*3^T»i. ffiBRIHtUi 
RCttH^CRSrr-5 2 OCOEi&jUf CDE&<!:-5 L£*ge*ra 

-r si«s&a^fifc £ tix v> * . 
too29] *?m<F>— ffi«ic*5«r»Tta. rate^missw 

[0 0 3 0] *389§0>— ■4Bl£*bvr». MB££f±¥ 

[0 0 3 1] (2) #5HliCJ:fttf. &,±(Otai^ 

*3 0. fflE^WfrSRfcttRfcR^^O&^ttT* 
0. RERft<aEttR®3%0^&<£fc]:?<0£lttt 
ME»TRIMRfcJ!tabT«trci»*»«R»SttU 
TlliailB*fi:S«SnTk»6Ci6»tit6. * 

[0 0 3 2] (3) SC. *»WC«ttl«. UUiCD$0# 
|65itMt5fc©i:LT, i?l]B£JIE&«li§«:RiiT 
SMTS^T. »jR±IC»«S*lfc«TJH6l»«0± 

ci»Taj:3CRMiM*R*tf*s*&#s»jOT* 

mWHV*9— (b) ffflE^S^ 

* KK»js**»tt©*RR/^-->*»»*u 

r/s * - >cd^h £fltrBifH*fi»RT*i«e> ^egRxig * 

«*@*T3£iTME*«R/^-:'**RRK»/* 



10 

/ty KA»*L. j»EE«S©«BK*«»S©<H»E«fl 
R/t * - >co o t> co nfn*>©f(£ iWHMCff o £~t & 

[0 0 3 3] *36?8©-.fflWlC*t»Ttt. MERRXR 

3 5©-#KRE#«R/^->©#*£H»K:»EB 
i^-f*. 

[0 0 3 4] *fSWCO-JI«C*^T«. -MEJKMXS 

io #©»j«fcfiW^1»EB«R*t>»Jfc-r 
•5. 

[0 0 3 5] «*»C*l»T»4, RE3RR/1 

[0 0 3 6] *5£W©H£«K*J^T-«, MEfimfctt 

[0037] *mw<o-m&iz.&i,*Tte. ttERfniMt 

R©^&<i*>loCfl&EiBn£^J*T*IBK^7*- 
"^fcjBjfcU fflfE*«R/t^->S»«-r«>IKC«IE-lf 

R-rs.- 

[0 0 3 8] (4) Ifc, *JMKintf. £lhO»* 
IWS:Mt5fc«).tLT. -ME¥«#RR«aifi-r« 

©sstrr-s *>©£*? Isjeswcbbts * ?«:bmbb 

R&^«ES-e^7&«6^-r*IK»C, (a) 'REBr»1t&B 

fi\ Sfctt (b) ffiERtf/ty KtC*t«T*»tt©«« 

WI6«:RT?***«Rxe*RR®ff5;:-4:*CRER« 
«/^->*R»R»;:»RU R«R«©8l«R/t*- 
>©«)!#£ UTm(BSffi>' , W K«ML. REBRB 
©ffiaS«r^S©l»B«SRA*->©5fc©tvr*ia> 
©»J«tHI*Kifft». tOBC. StrE1SSc©E»Ji<D-5 
ti©'>&< <ht> 1 -3<DBB.fcRE«R* ; f ©4>ft< £*> 
io l ^itttatiitifttiBrtt^ . 3RBBRJ: 
0 T£0>MERm4UtRe§MUsfc k7*-iK:ME« 
«R/"<^— >©»j«i:nWf*:SI«R-«r»J«U. fiflBST 
R«»RK»*kfce7*— ;uk#«r*»j«lt. - 
tt&BRR£fflE£KBRRJ:r>T#<Z>BBR©Btt£ 

**RR©Rj&£&. a«««sn*. 

[0 0 3 9] *fg9!©— 9g«C43t>T»i£, MfBttRXB 
Rm«RR£2BCBRL ^© 
5%®— *t:(WfE««R/t^->©»J«iHflHCREB 
so i^li^feJgBK-r-S. 



(6) 



1$i*t&3 12 13 11^ 



11 

{0 0 4 0] *&w(»-&mz&^T&. mzf&mxm 

o *> ©-*©jgB£ t vmtz-mtesaim £ 
coo4i] *&w<D-mmiz&^Tte, mmnms* 

[0 0 4 2] *&W<D-m®lZi$^X\*. ttGJBmttlt 
[0 0 4 3] 

coo4 4] ei~0io»s, *3twv>&mmmmm* 
xm&^-ttzttxnwiwamx&z. 

[0 0 4 5] 0 1 \Z. Y=7>=J7.9 

o. 3~i. o<imig©)i$cMts. wrmi&M 
I2B->U3 >k^^>-> u n >&<tmts. aoimmmm 

z&mm mTmn&m^2izm 

tfLVTzmmo. 1~1. 0//mgg©h7*-;H;t'7 

[0 0 4 6] 0 2 IC/kTJ;^ (C, J g-co±(C. 

(HSQ) . 7D'J*-f7K*-Jl5> (a-C : F) 
S)-5ti|S^> > /->^Dy^> (BCB) rt^fc-SmiCD 
^Ktei^lK 14 5:0. 3~1. 0 #mgftCDJP$»Cfl2fi£ 

/^->*M*»C#J6r*¥Bi»tt«:*r-rS> 2 1 £JE5/£ 
lC=fe« FlCfcf&f «9B*tt£4r*-«) 2 2 

tti&i (mi <z>/i R55*en$i i 4) swas-a-rK as^^p^*6 
wbi (ST^«6i»i^2) ^ffijcgm-r-si^ic-rs. 

±fB«2 l<Z>if*S (E&*S) tt. t*JxJ«Tlf*gll:lgl2 
iC^Lfch'T^— ;K©BS0.. 1~1. OtfmgSt 

[0047] B3 ic^-r^-pic- ^co±(c. mm 

i8 2 2 £ £&JgB? 2 3 T-mtb&tS. 
[0 0 4 8] fr\Z. S4IC^-r«k-5tC, y^ACMP 
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2 3*fittfa<a. mm @g2*i 9 h* 
s« 1 ommm^m&tiMz&tiiznz. z. z. 

n-b^T. &Jgl&/i*->3<7>|gEteGI&gW!£^»S«& 
e^*6»f^2£^MLT*3 0. ^)SI^/^->3WitT 

[0 0 4 9] ft. ji«rox^^/\'^i77 r a-fe7.icj:^¥ 

10 i&tctuzitisTxnmconi&rtv ^^m^^mn 

£ iZ ffifttS© IS a U ±12 * * JUC M P & 

m^zz£X'®mz&mti.&mmmf*!3itzi l tti7*-)i 

[0050] b-s -sic, ^r<o±iz. mi 
<DMffi&mmi 4<D®&tmmzLx. #<«6ttK^& 
&£>3§2rojfP«sj*em:ffiii 5*jg»«u /^-z>yit 
sg 1 mmmm9 \z*t&Tz>&miztfT*-)i,2 a *mjsl 
u *v>mz4kmwirt?->3iz*iFirt- z&wizm&m 

20 B3tA*-><h|aJ-W¥S«Mfcro«-2 5**J«"r*. 

(0 0 5 1] 'Alz, m^iz^-t^^z. ^-cdJiJc, 
12 3©«B-£^eUcLT, &JglH2'6,£^*£U t'7 
*-;i,2 4£ttff/ty KMffl(Dl2 5 t-Sr^S^ 2 6 

[0 0 5 2] S7tr*-r±^{C. #«SBM2 3<0« 

-& it lt, ^ ^ ;uc m p tm&m ^x&mm 2 « 

[0 0 5 3] *ffilliF B 1«6»)K 1 4 iZ&VZWim 9 

30 £^ism/^->3£05)gfiExe. mrnmmum 

mi SiC^tt^fT^^^H 0£^^A^->4 -£«) 

oiz. mmmmmmm (&2<omr$&mim) 1 5±icw 

«l*fi^ (S3, f4S^5©I0)i6ii) 16. 1 
7, 1 8£Jgs£U ««mmifi«Kl 6»C^^Tm2^ 
gEISl 1 t^KIS/^->5 1 tSJBl«U, «-«Mffl« 
liffill 7lC*5(^Ttf7:*:5';H 2i:^.JSKA^-^>6^: 

«r«uim«iWRi 8c*^TjB3jiss«ii 
"o ttt'T^^^n o&3tvT&imBmm9iimm.mz& 

bTm2SSi2^1 i£«^wics^ns. 
[0 0 5 4] #mc. S9tc*-r<fc^r, €-©i_ic. 
WSr»fiEb^JBIKA^->7«fc0iJ>L/hS^*-;U*M 

jl-t-5. &>.t<D<i:oizLTm*>nz>*mmMmv>&m& 

tt. ^F^«6»IK 14-18 5MJf LXMtiLZ 
50 (0 9 Tli±T*|6l) 4C«tfT-V»*-. 



(7) 



<#8*5S3 12 13 11^ 
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{■0 0 5 5] X.IZ, 01 0JC^-r<k-5lC, 118^7 F© 
[0 0 5 6) ft-^T. *^«SJBSi(0#^EiS«jiT-«. 

[ 0 0 5 7 ] 0 1 1 ~0 1 7 «. #fE9lCD£-|f gB8M?ti£ 

T." ±120 1-10 K£tt*£ffl«©«1!g**r-r*«** 

[0 0 5 8] $fc-f, 01 1 lC^-r«fc5IC, h7>/X^ 

# 0 &&tlJt -> 'J 3 >S« 1 ©±iC. 1T1*««!»I 
2£J£fi£U ^© 1 ©#&Jgffi)i&&l^ 1 4 
t-5. C©3H©JfH*6»IBIl 4«rh*7'fX-y5 L >^t$ 
ffi$ffl^T/^-->^ttS 1 d@62iglffl©i?t2 1 <h 
mffi/Vy KJgJ«ffl«S2 2 -?"LT, iTI 

mmmmm 2 tc ey^-n- 4 9 

[0 0 5 9] 01 2ic^fJ;-5tc. -£-©±tC;£:f& 
Slffl©#f 2 ISt/mffiA-y F«5i£fflS$2 2£PJIlfJCil«> 

[0 0 6 0] ifcic, 01 3ic^-r«t^{c. ^^;pcmp 

1 m §62*1 9 fttf ftJWR/t:*- > 3 £ Jgfi£-f £o 

[0061] #ic. 11 4 Jc^-r«t-5K. -£-©±k. si 

2(9t«IMIl 5 JSt&W, 3 ©W«BFp1*6#^ 1 6 
£«5fi£U cne»lCfT*:-^2 4> IB 2 >1 S EigSffl © 40 

si 5 oRunmrty pm&mms- 1 zMUz-rz. -e-©± 

IC^®K5 2*^fi£-r^)-<hT. t'7*-^2 4, $2 
Seffi«ifflWSl5 ORtfllA-y KJgJ5Efflji5 1 Srl^Bt 

[0 0 6 2] iMc, 01 5Jc^-r«£5tc, ^^;kmp 
£m>T&JSI15 2©¥S{t£?T^. \Z7*9)V10, 
Sg2Hafa*ll lRlX^K^A-^->5 3S:^fiE-f 

[0 0 6 3] £AT. -£-<0±(C. 01 4~01 5 ICBILT 

mwistzxmtmmv>T.m&if5z\t-v> 0i6ic*-r 
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eE«Sl 3&^JSK/^->5 4*^-r-5. 

[0 0 6 4] 01 7 IC^T<t ^»<C & 

»Hg£^i£L&^/^->5 4<fc9^L/h£^*-;U 
^PftflT-S. «±©£5«CLT#£n*#SySfl2&©£- 
^B2«S«ijgT«. *JR«/t*->3; 5 3. 5 4<Dmm 

iS/^v Ktt. BFiil&i&IBi 1 4-1 8*IS^|fi]4caffl 

(01 7Tte±T#fa) lC«tfT*>«. 

-fir- 2 0£tf >-tV >^"T-5. 
[0 0 6 5] *3dftffi*&©*fgiffiJ&&©£JIffiS!l8ire 

a. ±iBmironiiSPfig<hisnt^^*7ii#e»n^. se. 
c. c©$g2©3£»EE^©§aig#im. mionss^t 

lf7*-*£EiBfli©»£*l^l$J;:#«tt*m 

[ 0 0 6 6 ] 0 1 8 -0 2 6 te. *^Bj0[)*S|e«tmia 

T, ±SB0 1-17 <C*3(t-2) tl§l«lco«I^Wr^SK« 

[0 0 6 7] 5fe"T. 01 8tC*-Ti:^»C. h7>->*X^ 

f^0ii*tifc->Un>S«i©±»c; ITiiiiW 
2 £fl2li£ U . -f - C JgfiE Lfc k'T*- )V\Z f 7 > ^ )V 8 

[0 0 6 8] ^1C. 019JC*Ti:3JC. -^©itC&JS 
^2 3^^-T^). 
[0 0 6 9] 0 2 0(C^Tct3(C. ^S^2 3$: 

9 tffiffi/^-y Hffl^)ll^/1^->3i$:^fiE-r^. 
[0 0 7 0] ifclC. 0 2 1 JC*r<t>tC -?-<D±tCW« 

[0 0 7 1 ] ^{C. 02 2 Id*"** £3 IC, CMPfiSS. 

ffl ^t#««5»i^ 3 o ' zw-mit its i ©*r«jf ra*e 

iK3 0*Mn (mi Hefe»9'^««/ty Kffl^ 

[0 0 7 2] ^(C, 0 2 3 tC^fcfc ^ miW#®ffl 
flfll6MB3 0lCJt'77h-;P2 4iiSA7 Kffl©I2S 

rt?-yzv>±Mti^±\zn\&-?z>. 
[0 0 7 3] *tc, 02 4tc^-r«t-5{c v «-©±^jg 
^2 6*^-r-5. 

[0 0 7 4] ^{C. 0 2 5{C*-r<tP(C, #Jl$i2 3£ 

^^;ucMPfitw^fflt,iT¥«i{kUTt'7^^;ui o-t 

[0 0 7 5] UAT. -€-(D±{C. 01 9-0 2 5JCHLT 

MWLtzT.mt\sim<Dj:m$:m&no -it. -02 etc 



(8) 



*#g*3l 3 12 13 114 
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2Ji@EiBSl 1. $3ig£il 3. &HM't?-> 

rbbk 3 0. 3i, is &mmjjfaiznm lxm&z 

(02 6-C14±T#|6]) lCiftfTt>5. -^l/T, m®/^ 
•y HOS±ffl^K/^^->7 1w*tLT , 7-fir-2 0£ 

[0076] *nm&m<D*mmmmc>>2>mmmmm-v 
ia. ±iESg i n-mmmmt imM***m an*. 

[0 0 7 7] W±©3C>©S&B6J&BTtt3JlEB«ji# 
*StlTV»«*«, H«KLT2B3:fctt4Jl£Ui©E« 

[0 0 7 8] 

>7V>^B©«B#teB&«a<&<SBtt©&« : && 

Biifc &cftc*-©j:3 u&m&immm*: *>o#b<*bb 

[BB©ffi*ttK91] 

[gi] *&W(Dg,mmmmm&m-rz>*m&mm<DM 
m^m^m 1 ©%£©B&©Bfixe&?i«-rfc«>©mB 
0-e&5. 

[02] *nw<D&mm8imm>s:iiTz*m#$im<i>9i 

jg*j£©SB 1 ©ISB©«B©Bj&Xg<£;rrfc«>©Bffl 
[0 3 ] *^©£BEB«i££*--r-S.¥8lfl£BB©B 

ig^srom i ©B&©&&©B£xs&;i;-rfc«>©tf n 

[04] *89!0£JieaMi&&#TS¥*{*gBa>K 

is#te©se i ©%&©&£©B£x8&;i*-rfca{>©tf b 

[0 5] *5E$©#BEBBi£*#-r*¥3i#Bfi©B 
ji^j*©m i ©§tiffi©^ii©Bi£xg£*-f fc«e>©B® 

[0 6] #5gW©£JlE««j§£*rr*¥ie#BB©B 

jg*j£©»i ©sjfio^©sisxe**-rfcj6©wrffi 

0T&-5. 

[0 7] *56^©#sEa#tie*#-r^*«^aros 

0T*2>. 
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[0 8] *«W©#SE«l«liB*Wr*#9M^»B©ffl 

[0 9] *»W©*BEB«iE£W"r-&¥B#BB©B 
ifi;£J£©Sg 1 ©SS^©^8I©BiiX?I£*-f fc#©BB 

[010] #»iJH©£BEB«i6*#-rs¥B«:Bfi© 

mmu&om 1 ©BB©»»©Baifi**-*-fc«>©B 

B0T&-5. 

"o [011] *xiii<0»ffEttw&e*-r«¥*flE£a<0 
»ia*ffi©^2©*js©»si©sijSxe-s:zR-rfc«i)©wf 

B50T&&. 

[012] *»^©*BEiS«|jg.S:*-r-5*^Siffi© 
fiifi#J£©B 2 ©BB©B£©B£X8-«*-r&£©B 

[013] *nw<D&iasimmm&mT2>*m<*mwo> 
mm^m<Dm 2 ©^66©jBB©Bitx8**-rfc©©B 

ffi0^?fe-5. 

[014] #&93©*BEB«jg*#T£¥B#Bg© 

20 ssia^s©m 2 ©njs©«?si©»jgxe*^-rfcje>©wf 

[015] *fglH©#SE««jgS::rrS#B(*Bfi© 
BJB*ft©*2 ©SatO*lOMl8**tfc»OK 

[016] *fgi«©^BEB«it£#TS¥B#BS© 
BB*-ft©B2'©B«©»»©BB:£B**-r&*©B 

[017] *f6W©*BE»«ig«:*-r-5¥«<*3$B© 
Bia#*£©Sf§ 2 ©*J6©«flt©Bi£XfS£jRffc«>©Sf 
30 ffl0t?.*S. 

[0i8] *£B©£BEBMi3efir-r£¥«tt£B© 
mmnmofs 3 ©bb©bb©sbxs«^t ^©©b 

[019] *BB©£BettMifie*rr«¥«#£B© 
• Big^ffi©m 3 ©^jfi©»B©Bjgxa**-rfc«e>©B 

[02 0] *£9ia>#BEftMifieff?«¥B#gB© 

Bii*^©m 3 ©3yg©jgii©Biaxa£^-rfc*e>©B 

ffi0T<&-5. 

40 [02 1 ] *&w<Dgrmm&ffim£&-?z>¥m» : 8iWo> 

BB^tt©B3 ©BB©BB©BBX8«nt'r^A©B 
MBT*4. 

[02 2] #»93©*JlEBBia£*rr*¥B#Bfi© 
Bjg*i£©B3 ©HB©BB©BiSX8«#T^©©B 

[02 3] *£n©£BEBWi&£*p9-£¥B(*BB© 

fi£#«©B3©S&&©*B©Bi§X8£*Tfc©<Z>W 
®BT*5. 

[02 4] *£H©£JBEttBJfi**r9-«¥*tt:gB«> 
so Bfi#&©B 3 ©BM©»B©BBxat*T^«>©» 



(9) 



ft&m 312131 1§ 
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[02 5] *&W<Dg>m&®ffi&& : G-?Z>*m&&®:<» 



IE2 6] *%w<D£rmmmMm*:-G-$-z>*mw$iW.<D 

j*-r»rffi0Ti&5. 

[E2 8] '<£$t<D&mmmmm<»&i<»M(Dmmi5m*: «• 

*-r»rB0T&*. 
[029] ffi*<D£ge*!l#ljla>Sfl 1 «0lJ«^iSA-&«: 

[031] '&&<D&m&&mm<Dm2<DM<z>mi&ijm*: 

[03 2] S£*W^BiBi^«i3i«m2<DC»jOSSji*fe^ 

[033] &&<D&mmmffim<Dm2<Dmc>mmj3&$:*™ 
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[034] &m<D&mE&mm<Dm z vwo&mtt* 
^-rws0T»?>. 

[03 5] ft&ff)£mg£&®&v>3l 2 ro0y<PSSig#te£ 

^-r»fS0' : efes. 

[036] 'ft&ag>m&&mm<D& z <om<om^m^ 
[037] st*^® e*M8ji©tg 2 wwrosajs^.^ 
m^witt?g] 

1 X'J3>1S 

2 «ta*Tfli*ftK 

3. 4, 5. 6. 7 ^JgJgS/t:* — > 

8, 10. 12 ¥7*9)V 

9 . 11, 13 E8I 
14,15,16.17,18 

2 0 •^y^f^yifo^^r— 

2 1,2 2,2 5 ig 

23, 26 &mm 

2 4 



1] 



10 2] 




14 — 
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[04] 




[0 5] 



[0 6] 



2S 24 



26 

[777X 2> 



412) 



3 12 13 1V4 




(13) 



3121311^ 



CS33] tS34] 




(58)H*Lfc»»(lnt. CI. 7. DBfc) 
H01L 21/60 

H01L 21/3205 - 21/3213 
H01L 21/768 



